Structure of the cytoplasmic loop between putative helices II and III of the mannitol permease of Escherichia coli: a tryptophan and 5-fluorotryptophan spectroscopy study.
In this work, four single tryptophan (Trp) mutants of the dimeric mannitol transporter of Escherichia coli, EII(mtl), are characterized using Trp and 5-fluoroTrp (5-FTrp) fluorescence spectroscopy. The four positions, 97, 114, 126, and 133, are located in a region shown by recent studies to be involved in the mannitol translocation process. To spectroscopically distinguish between the Trp positions in each subunit of dimeric EII(mtl), 5-FTrp was biosynthetically incorporated because of its much simpler photophysics compared to those of Trp. The steady-state and time-resolved fluorescence methodologies used point out that all four positions are in structured environments, both in the absence and in the presence of a saturating concentration of mannitol. The fluorescence decay of all 5-FTrp-containing mutants was highly homogeneous, suggesting similar microenvironments for both probes per dimer. However, Stern-Volmer quenching experiments using potassium iodide indicate different solvent accessibilities for the two probes at positions 97 and 133. A 5 A two-dimensional (2D) projection map of the membrane-embedded IIC(mtl) dimer showing 2-fold symmetry is available. The results of this work are in better agreement with a 7 A projection map from a single 2D crystal on which no symmetry was imposed.